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Research from the Queensland Preparing for School Trials (2003/2004) indicates 
that children from socially disadvantaged backgrounds progressed less in 
numeracy measures compared to children from socially advantaged backgrounds, 
particularly in Year 1 (p. 177). This finding highlights two key questions for 
early childhood educators. Why are children from disadvantaged groups not 
making adequate progress in their Mathematics learning? And, how can these 
children be supported in their Mathematical learning and understanding to ensure 
their success and progress in the later years of schooling? This presentation puts 
forward several propositions for why particular groups of children may not be 
engaging in Mathematics. In particular, it will discuss the literature on the effects 
of poverty on children’s mathematical learning and understanding, the teaching 
practices utilised in early childhood contexts for developing this understanding, 
and the language of Mathematics. This discussion will provide a foundation for 
further discussion of how to enhance Mathematics learning for all groups of 
children in early childhood contexts. 
 
The teaching and learning of Mathematics has been strongly influenced by elements of 
Behaviourist and other cognate theories (See for example, Cobb & Yackel, 1998; Merrett & 
Wheldall, 1987) and therefore, as Lerman (2000) has shown, maintains particular viewpoints 
of knowledge, teaching and learning. Borasi (1996) argues that within a traditional 
perspective on teaching and learning, Mathematics is treated as a body of established facts 
and techniques broken down and transmitted by the expert (teacher) to the novice (learner), 
who is expected to accumulate isolated pieces of information by listening, observing, 
memorising and practising. Enacted in this model are particular assumptions about 
knowledge, teaching, and learning. Knowledge is considered to be a body of established 
mathematical rules and formulas. These rules and formulas are transmitted by the teacher 
using set rules and procedures. Learning entails memorising and recalling these same 
processes.  
 This approach has been substantially critiqued by a number of researchers in the field 
because of the inappropriate and less than effective ways in which students are expected to 
learn Mathematics. For example, in their studies of epistemologies of Mathematics 
classrooms, Sierpinska (1998) argues that learning Mathematics should not be reduced to the 
memorising of technical facts that are abstract and removed from children’s everyday 
experiences. These authors argue that adopting a more social approach to the teaching and 
learning of Mathematics generates other ways of understanding knowledge, teaching and 
learning in Mathematics. This paper reviews the literature with a focus on particular practices 
that act as barriers to learners and learning in the early years, instead of offering opportunities 
for engagement and participation in the subject.  
  
Survival of the Quickest
1
 or Cracking the Code
2
 inside a traditional Mathematics 
context 
A number of practices are utilised in traditional mathematics classrooms, for example, 
memorisation of procedures and methods, and working repetitively through drill and practice 
exercises and completing worksheets and textbooks. These practices are exemplified in two 
pejorative comments – Zevenbergen’s (2000) metaphor of “cracking the code” of the 
language of mathematics classrooms and Boaler’s (2002) provocative summation of ability 
grouping in Mathematics classrooms as “survival of the quickest”. The former can be applied 
to the subject positions
3
 set up in a Discourse and how in these positions, teachers and 
students are allowed to say or not say within that discourse type, while the latter suggests that 
those students who managed to get through their work were more likely to occupy a subject 
position higher in status than their counterparts who did not get through their work. 
The practices associated with the Discourse of traditional Mathematics, for example, didactic 
communication, textbooks, worksheets, and teaching content in discrete steps, will have 
substantial implications for the ways in which learners shape, or fail to shape, an identity of 
participation in Mathematics classrooms. In consequence, the Mathematics classroom 
becomes a potential site for contestation of, struggle with, resistance to, or withdrawal from 
its practices, assumptions and expectations. In the following discussion, the practices found in 
a traditional Mathematics classroom are presented and discussed. 
 
Teacher and Student Interactions and Relationships 
Research indicates that the foundations of student failure have been found to be rooted in their 
earliest school experiences with teachers. Alexander, Entwisle and Horsey (1997), for 
example, report that poor and unsatisfactory relationships and interactions between teachers 
and students, and a negative school environment, both contribute substantially to such failure. 
In a study that was instrumental to school reform in Australia, Hill and Rowe (1998) found 
that, over any other variable, including school type, teachers make the most impact on student 
learning. Their study highlights and emphasises the importance of the role of teachers as 
central to enhancing learning. 
 Although not specifically related to Mathematics education, other significant studies 
also stress the effects of teachers on students. For example, Anyon’s (1997) study of how 
schools exclude young people reported that teachers frequently held very stereotypical views 
of students. Consequently, teachers developed practices that worked against the success of 
certain students, particularly students from disadvantaged groups, such as indigenous students 
and those living in poverty. 
 In further studies of teachers and students, the seminal work of Rosenthal and 
Jacobsen (1968) emphasised that where teachers held preconceived views of students, they 
                                                 
1 Survival of the quickest is drawn from the work of Boaler (2002). 
2 Cracking the code is drawn from the work of Zevenbergen (2000). 
3 Within a preferred Discourse such as traditional Mathematics, subject positions, as Fairclough (2001, p. 31) prefers to call them, are set up. 
In a sense, through occupying these positions, teachers and students are what they do – they become teachers and students (Fairclough, 
2001). Thus, occupying a subject position becomes a matter of doing (or not doing) certain things, in line with the discoursal rights and 
obligations of teachers and pupils – what each is allowed and required to say, and not allowed or required to say, within that particular 
discourse type. (Fairclough, 2001, p. 31)Here the constraints of such a Discourse include the content of what is said and done, the social 
relations that the teacher and students enter into in that Discourse, and their contrasting subject positions. These constraints “derive from the 
conventions of the discourse type which is being drawn upon” (Fairclough, 1992, p. 47), in the case of this study, the preferred Discourse of 
traditional Mathematics. 
  
were more likely to interact in ways to produce behaviours that reinforced their viewpoint of 
students. To illustrate, they claimed that the more that “lower-track” (p. 179) students 
improved academically, the more they were viewed negatively by their teacher. This was 
because the students’ “slow track status made it unlikely in their teachers’ eyes that they 
would behave in an intellectually competent manner” (p. 179) in the future. Arguably, this 
finding heightens the concern regarding the powerful effects that teacher and student 
interactions and relationships enacted in Mathematics classrooms have on participation and 
non-participation in Mathematics learning communities. 
 The practices employed in mathematics learning contexts will strongly influence the 
relations between a learning community of teachers and students. They will also largely 
determine if a student is included, excluded, or marginalised from this community (Ewing, 
2005). These practices are more likely to discriminate against the needs and interests of 
certain groups of students making them appear “naturally smart or dumb depending on their 
familiar experiences” (Bredo, 2000, p. 133). Those over-represented in such groups are more 
likely to be males, indigenous students, low achievers, and students from disadvantaged 
backgrounds. These same students are likely to find adapting to a teacher’s teaching style 
difficult. 
 
Teaching Style 
Recent International, (National Council for Teachers of Mathematics (NCTM), 2000; 
Organization for Economic Cooperation and Development (OECD), 2004), National, 
(Department of Education, Training and Youth Affairs (DETYA), 2000, 2001) and; 
Ministerial Council for Education, Employment, Training and Youth Affairs (MCEETYA) 
(1998) studies have emphasised the need to improve Mathematics teaching with a focus on 
learning and participation. The Mathematics results from the Program for International 
Student Assessment (PISA) 2003 (OECD, 2004) indicate that students’ socio-economic 
background combined with the practices utilised in learning contexts have a “substantial” (p. 
26) effect on student performance in Mathematics. Similarly, the National Goals for 
Schooling (MCEETYA, 1998) highlight that need for teachers to develop in learners “the 
capacity for, and skills in analysis and problem solving and the ability to communicate ideas 
and information, to plan and organise activities and to collaborate with others” (p. 3). 
Arguably, this emphasis can be construed as a call for a learner-centred curriculum. Implicit 
in such a call is the need for teachers to alter or change the practices of the preferred 
Discourse of Mathematics.  
 Askew, Brown, Rhodes, Johnson and Wiliam (1997) assert that a didactic style of 
teaching views the teaching and learning process as the transmission of information from 
teacher to student, with little scope for interactive two-way communication, negotiation and 
discussion of mathematical ideas. Consequently, the preferred Discourse of Mathematics sets 
up contrasting subject positions for teachers and students. In this framework, teachers are 
positioned as having the legitimate authority to determine the practices, the content and 
curriculum constitutive of Mathematics classrooms. Learners are positioned as the passive 
recipients of knowledge. They are expected to occupy the subject position constructed by the 
discourse type of the classroom. As Askew (2001) argues, learners are expected to absorb 
facts and solve routine tasks through drill and practice exercises from textbooks which lack 
connections and relevance to their lives. In this context, meaningful social interaction, where 
learners engage in the enterprise of a Mathematics community, is almost non-existent. Rather, 
what does exist is a strong emphasis on getting through the content and on constraining 
  
student input and participation through the practices inherent in the preferred Discourse of 
Mathematics. 
  
Mathematics Learning Contexts 
In studies of Mathematics classrooms, Jones (1997) and Cobb and Yackel (1998) argue that 
Mathematics learning contexts or conditions for learning have become an important 
consideration for developing a learner’s mathematical understanding. These authors state that 
a learning context includes the pedagogical approach employed by the teacher, their 
instructional intentions, their conception of Mathematics, and the classroom environment. In 
this context, working quietly through pen and paper tests is considered to show what students 
really know, with students classified and labelled by their mathematical ability. The research 
literature within and outside the field of Mathematics education has powerfully indicated that 
these classifications influence and impact negatively on student learning, participation, 
achievement and social identity.
4
 Thus, Boaler and Wiliam (2001a) argue that particular 
groups of students, such as those who are disadvantaged, are less likely to participate and 
consequently be excluded or marginalised because they are seen as failures who did not make 
adequate progress. The traditional or preferred Discourse of Mathematics has the potential to 
conflict (in values, ways of acting, thinking, and talking about Mathematics) with particular 
students’ home or community-based language. More importantly, this approach may be 
hostile to, or define itself in opposition to, particular groups of students, such as those who are 
socially and economically disadvangated. 
 In their studies of Mathematical contexts, Wood and Turner-Vorbeck, (1999) and 
Jones (1997) reported that teachers’ conceptions of Mathematics have been shown to be 
highly influential in learning contexts. Jones suggests those who believe that Mathematics is 
about pre-existing truths that are straightforward with readily identifiable correct answers, 
will tend to focus on computations and algorithmic procedures. In this framework, he argues, 
these truths have been created, discovered, or outlined by someone else foreign to the 
Mathematics classroom. The students’ task is to receive, accept, absorb and reproduce, in that 
order, what the teacher delivers (or what the teacher wants) (Wood & Turner-Vorbeck, 1999, 
p. 184). When students are treated as receivers and reproducers of this form of knowledge, 
they are not likely to make meaningful connections and understandings in Mathematics. 
Further, as Schoenfeld (1994) and Boaler (2002) argue, they are not likely to identify and 
participate in the shared enterprise of that learning community because the Mathematics 
activities are seen by many students as irrelevant and disconnected from their lives outside the 
classroom. 
 To account for the ways context is important for learning Mathematics, Jones (1997) 
suggests that attention must be paid to the different interpretations that “teachers, students, 
and communities may have for what is mathematical” (p. 145). These contrasting and often 
competing views are consequent on the various and often contesting Discourses of such 
groups. Tension emerges when, according to Wood and Turner-Vorbeck (1999), teachers are 
more inclined to employ teaching practices that are taken-for-granted and seen as “natural” (p. 
184) but which are inappropriate for those they teach rather than the “counterintuitive forms 
of teaching for promoting necessary changes in student learning” (p. 184). These tensions and 
the competing Discourses from which they rise have implications for teacher and student 
interactions and relations. 
                                                 
4 See for example Hill & Rowe (1998).  
  
 
Learning Mathematics from a Textbook 
In his studies of textbook use in classrooms, Shield (2000) found that learning Mathematics is 
still largely based on the assumption that it is learned from a textbook. Askew (2001) and 
Nickson (2002) argue that learning this way suggests it is a highly individual process, and 
separated from other curriculum areas and activities. In this context, Nickson (2002) reported 
that students are restricted to solving routine problems that are broken into discrete steps and 
isolated from their real world experiences. Learners are tested on their knowledge and 
understanding which has largely been acquired, if at all, through repetitive drill and practice 
exercises from Mathematics textbooks and worksheets (Nickson, 2002). 
 Work by researchers indicates that teachers who rely on teaching Mathematics from a 
textbook also learned Mathematics this way (Lubinski & Jaberg, 1997; Romberg & Kaput, 
1997). This claim is not surprising, given that the theoretical framework that has largely 
informed the teaching and learning of Mathematics is largely framed around the transmission 
of knowledge through step-by-step instructional programs. Lubinski and Jaberg (1997) argue 
that despite the commitment of recent reports to reforms in Mathematics classrooms, 
changing this tradition has met with strong resistance. One reason for this resistance, Harries 
and Sutherland (1999) suggest, may be that teachers relinquish their responsibility for lesson 
planning to textbooks which provide a routine and time saving approach to teaching and 
learning Mathematics. Consequently, teachers were found to be dependent on textbook 
schemes to inform what happens in Mathematics lessons; talking about Mathematics in 
relation to exercises or chapters in textbooks with little or no conceptual framework for the 
subject (Harries & Sutherland, 1999). Lubinski and Jaberg (1997) found that content selection 
was framed largely around suggestions in textbooks and “restricted to topics and numbers that 
the textbook recommended” (p. 234), rather than around student learning and understanding. 
When Mathematics is taught in this manner, meaningful learning about Mathematics and 
shaping an identity of participation is ignored; in turn, discounting how learning transforms a 
learner’s ability to participate in the activities of a Mathematics community. 
 The use of textbooks raises further concerns about the learning activities in the texts 
with which students are expected to engage. Research indicates the activities are often poorly 
thought out and written, thus focusing more on repetition and review with topics covered 
superficially (Shield, 2000). Shield (2000), for example, observes that “textbooks do not 
convey the intent of recent reports and syllabuses, even though they were written in response 
to these documents” (p. 521). He suggests that whilst it is not possible to replicate everything 
in syllabus documents, it “should be possible to develop textbook presentations which come 
much closer than at present” (p. 516). Findings by Remillard (2000) suggest that textbooks 
need to be designed to speak to teachers, not merely through them. Whilst textbook authors 
do not have complete authority over how textbooks are used in classrooms, she concludes by 
suggesting that writers of textbooks need to talk to teachers about the Mathematics and 
pedagogical ideas underpinning the texts, and make their agendas and perspectives more 
accessible to teachers and learners. 
 For many of the reasons discussed above, internationally, teachers are being asked to 
transform their Mathematics teaching (Franke, Fennema & Carpenter, 1997). Such 
transformations, Franke et al. (1997) argue, require teachers to examine the assumptions 
underpinning the way they believe Mathematics should be taught and learned. These 
assumptions, Ellerton and Clements (1998) report, are more likely to have evolved from a 
traditional perspective which sees learners as working individually on content delivered in 
discrete steps and isolated from other aspects of Mathematics. This process may serve the 
  
agenda of textbook authors and teachers rather than the learner of Mathematics. Students who 
struggle to keep pace with content delivery, and the way textbooks are written and applied in 
Mathematics classrooms, are more likely to withdraw. Furthermore, the Mathematics is 
demonstrated in ways that do not provide students with an understanding of its coherence as a 
body of theory and practice, and the connections to other subjects and their world beyond the 
classroom walls. Consequently, they are more likely to see Mathematics as simply finding the 
right answer to routine exercises. 
 
Streaming Students by Ability 
In studies conducted in the United States (US) (Linchevski & Kutscher, 1998) , Britain (UK) 
(Boaler & Wiliam, 2001) and Australia (Zevenbergen, 2001) the streaming of students by 
ability has been found to negatively affect student success and achievement in Mathematics 
classrooms. There is a range of terms used to describe streaming, for example, the US 
describes it as tracking and differentiation, while the UK uses the term, sets. In Australia, the 
most frequently used terms are streaming and ability grouping. In this study the term 
streaming will be used. However the authors cited use the term appropriate to their context. 
Whatever the terminology, these authors argue that such practices influence and shape 
students’ social identity and role within Mathematics classrooms, their interaction with 
teachers, and their attitudes towards school and schoolwork. 
 In studies of streaming in Australian schools, Zevenbergen (2001) found ability 
grouping of students is widely adopted in schools today despite negative reports in the 
research literature. She suggests that these practices position students in a manner that 
negatively influences their views and experiences of their learning of Mathematics in school. 
These findings are further reinforced from the findings of the PISA 2003 report (OECD 
2004), which indicates that in “highly differentiated systems it is easier to move students not 
meeting certain performance standards to other schools, tracks or streams with lower 
performance expectations than investing the effort to raise their performance” (p. 29). 
 In studies of differentiation in schools, Gamoran and Weinstein (1998) report that in 
Mathematics more than any other subject teachers held rigidly to the view that Mathematics 
“must be taught sequentially, with certain concepts and skills mastered before others can be 
introduced” (p. 398). They found that the Mathematics teachers’ reluctance to detrack was 
tied to their conceptions of the subject. They reported that these teachers believed that 
students could be taught more effectively when they were divided into groups of similar 
ability rather than heterogeneously grouped. Oakes, Gamoran and Page (1992) report that 
heterogeneous classrooms, that is, mixed ability classrooms, are more likely to be found in the 
higher streams than the low streams, again disadvantaging students in the low streamed 
classes. 
 Such practices continue despite research that indicates that streaming students is poor 
pedagogical practice and disproportionately harms students from disadvantaged and non-
white backgrounds (Oakes, Gamoran & Page, 1992). McLaren (1998) argues along similar 
lines (1992), suggesting that the tracking (streaming) of students into ability groups locks 
particular groups of students into positions of limited opportunity, whereby they adjust their 
aspirations and self-worth upwards or downwards. Consequently, some students come to see 
school as a burden, and knowledge unrelated to their lives and instruction as a waste of their 
time. Leinhardt and Watson (1994) and Gates (2002) propose a similar argument, 
emphasising that ability grouping and discrimination do not raise standards in classrooms. 
Rather, Gates (2002) claims that ability grouping enables teachers to apparently better match 
classroom “work to the ability levels of students since the spread of ability is narrower than 
  
would otherwise be the case in all attainment groups” (Gates, 2002, p. 221). Whilst this claim 
sounds reasonable, Boaler, Wiliam and Brown (2001)  found that, on closer inspection, the 
teachers actually spent less time responding to individual student’s needs as compared to 
teaching a mixed ability group. 
 Welner and Oakes (1996) highlight the legal implications for educators of the harmful 
effects of streaming or tracking. They claim that tracking is “pedagogically ineffective and 
subject to abuse by those who would racially discriminate” (p. 452). In US schools, they 
found that race and intelligence were used to provide a solid foundation to support streaming 
or tracking of students. Their study revealed that Latinos and African Americans were 
deemed less intelligent than White Americans. Consequently, they were considered less 
motivated to learn. Hence, disproportionate numbers of students from non-white backgrounds 
and low-income families were allocated to classrooms prescribed for so-called less capable 
students, whilst white middle class students were over-represented in more advanced classes. 
 In short, this practice has the potential to deny students access to higher streamed 
classes, tertiary education, or future employment opportunities. This argument also applies to 
the assessment of student learning. 
 
Assessing for Absorption or Learning? 
Assessment in Mathematics is widely recognised as a practice which is biased.
5
 That is, it 
sorts groups of students along the lines of gender, race and class. Yet, it remains a powerful 
tool in Mathematics classrooms today despite reforms in assessment and calls for authentic 
assessment of learning. In their studies of culture, class and realistic tests, Cooper and Dunne 
(2000) found that working-class students were less likely to understand the difference 
between esoteric and realistic Mathematics items on tests. An item was considered realistic if 
it “contains[ed] either persons or non-mathematical objects from everyday settings. Otherwise 
it was coded as ‘esoteric’” (p. 84). A key finding was that compared to middle class students, 
working class students performed less well on realistic items compared to esoteric items. 
Their findings suggest that assessment reflects the life and experiences of some students over 
others, such as working-class students. They argue that these students are less likely to 
succeed in school Mathematics because of the differences between school and what they bring 
with them from home. Their claim follows Gee’s (1996) argument that students from 
disadvantaged groups are less likely to adopt the preferred Discourse of the classroom 
because it conflicts with their home or community-based Discourse. Consequently, students 
who are not able to adapt to the Discourse of Mathematics classrooms, which includes 
assessment, are more likely to be marginalised from that community. Further, Cooper and 
Dunne (2000) suggest that the difference in performance in Mathematics has the potential to 
influence a student’s future opportunities. 
 This point is emphasised in Walkerdine’s (1998) study of gender in Mathematics. She 
found poor achievement and participation in Mathematics of the same social groups of 
students reinforces the idea of Mathematics assessment as a tool for sorting different groups. 
This point is heightened further by a teacher’s response from Walkerdine’s (1998) study: 
 
 ‘Poor’ children have ‘low ability’, are ‘unable to grasp mathematical ideas’, ‘unsure of 
themselves’ and ‘nervy’, cannot remember what was learnt before, and apply it to the 
present. They fail to make connections. (p. 140) 
 
                                                 
5  See for example, Linchevski & Kutscher (1998) and,  Zevenbergen (2001). 
  
Clearly, from this account, the problem is seen to be the student’s and one that neither school 
nor the teacher is likely to change. Walkerdine (1998) found that when students are viewed as 
having the problem, they are precluded from the very things needed for their success in 
Mathematics, that is, “an interest in, and curiosity about their surroundings, perseverance, and 
enthusiasm” (p. 140). 
 Research by Cooper and Dunne (2000) and Ruthven (2002) suggests that the 
assumptions teachers make about students are more part of the hidden agenda of the 
Mathematics classroom than the rhetoric of educational reform. Ruthven (2002), for example, 
reports that teachers used student performance on assessment items to justify their pervasive 
idea of ability. This practice results in the differential treatment of students, with teachers 
perceiving ability as a permanent trait restricting the capacity for learning of many students. 
Therefore, teachers are seen to “protect” (p. 182) students by “increasing the predictability of 
mathematical tasks and correspondingly reducing the degree of active interpretation and 
critical engagement expected” (p. 182). 
 Ruthven (2002) claims that particularly with interpreting formal assessment, the idea 
of ability relates strongly to comparisons made between and within groups of students. 
Comparisons that focused on recognisable understanding in relation to peers tended to 
undermine many students’ motivation for learning, particularly those considered less 
successful in Mathematics such as those mentioned previously. Unfortunately, what such 
students do learn is that they cannot do Mathematics. Watson (2001; 2002) suggests such 
methods are an over-simplification of how learning happens. The repetitive drill exercises 
found in assessment items are not reasonable grounds for grouping students by ability. Nor 
does this approach mean that students attach meaning to what is being taught. Watson argues 
understanding requires more than rote learning, drill and practice or following procedures 
seen as correct by the teacher, although she claims these could form the basis for future 
development of understanding. 
 
Conclusion 
Indeed, much of formal schooling today still stems from treating school instruction as an 
efficient factory (Rogoff, Bartlett & Turkanis Goodman, 2002). This legacy has led to the 
widespread assumption that learning is the result of adults teaching and transmitting 
knowledge to learners as if they are empty receptacles. In such a context, the focus is 
primarily on the teacher to deliver what should be learned at the expense of acknowledging, 
providing and supporting the more complex ways that students may learn. Such practices, and 
the assumptions on which they are founded, further and in particular disadvantage an already 
disadvantaged group of learners. 
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